Applicability of ultra-performance liquid chromatography-tandem mass spectrometry for heroin profiling.
The applicability of ultra- performance liquid chromatography tandem-mass spectrometry (UPLC-MS/MS) for heroin profiling is described. The coupling of the high separation power of UPLC with the highly selective and sensitive detection of MS/MS is well suited for heroin profiling. An Acquity UPLC BEH C18 1.7 microm particle column (100 mm x 2.1mm) with binary gradients containing 1% formic acid (pH 2.0) or 10 mM ammonium bicarbonate (pH 10.0)/acetonitrile mixtures was investigated for the profiling. For MS/MS detection, an atmospheric pressure positive electrospray source was employed with multiple reaction monitoring (MRM). MRMs for individual basic impurities were generated for heroin profiling using low and high pH mobile phases, while MRMs for neutral impurities were generated using a high pH mobile phase. Compared to a pH 2.2 mobile phase, the use of a pH 10 mobile phase allowed for significantly greater sample loading, major selectivity differences, and lower MRM sensitivity. UPLC-MS/MS allowed for the highly selective and sensitive detection of many of the targeted solutes in seized heroin exhibits. Basic impurities detected included morphine, codeine, noscapine, papaverine and the previously unreported solutes reticuline, reticuline monoacetate (2 products), reticuline diacetate, narceine, codamine, laudanidine, cryptopine, laudanosine, and norlaudanosine. Neutral impurities found included N,3,6-triacetylnormorphine, N-acetylnorcodeine, N-acetylnornarcotine, 3,6-dimethoxy-4-acetyloxy-5-[2-(N-methylacetamido)]-ethylphenanthrene, and cis-n-acetylanhydronornarceine. The detection of these impurities, at levels as low as 10(-6)% w/w should allow for greatly enhanced heroin profiles.